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Abstract

Cognitive decline and dementia represent very important public health problems that impact the ability to maintain
social function and independent living. The aim of this study was to investigate the effects of a nonpharmacological
intervention consisting of comprehensive cognitive training in elderly people having one of three different cog-
nive statuses. In all, 321 elderly people with a diagnoses of mild—moderate Alzheimer’s disease (AD). with mild
cognitive impairment ( MCI) and without cognitive decline were randomly assigned to two groups: experimental
group (EG, who underwent mtervention) and control group (CG), according to a prospective randomized inter-
vention study. In the three groups, immediately after the end of the intervention, we observed a significant effect on
some cognitive and noncognitive outcomes in the EGs. At the end of the intervention, we found an intermediate
intervention effect on the Alzheimer’s Disease Assessment Scale (ADAS) score of subjects with AD, as well as on
functional status, as measured by using the Instrumental Activities of Daily Living scale. A significant intervention
effect was also observed on enhancement of auditory verbal short-term memory and subjective memory com-
plaints of subjects with MCI. The group of subjects without cognitive decline obtained a significant intervention
effect on subjective complaints outcomes. The obtained results demonstrated that participation in the intervention
could improve performance with respect to specific cognitive functions and psychological statuses. The role of
healthy hifestyle programs, such as the use of comprehensive interventions, has been shown to be efficient for
enhancing memory and other abilities in aged individuals with and without cognitive dechne.

Keywords: mult-component cognitive training, Alzheimer’s disease, mild cognitive impairment, comprehensive
intervention, elderly




TaBLE 2. SAMPLE CHARACTERISTICS BY GROUP AND INTERVENTION

Groups
Healthy (n=100) MCI (n=97) AD (n=95)
EG (n=47) CG (n=53) Sign.a EG (n=48) CG (n=49) Sr'gn EG (n=48) CG (n=47) ‘ifgn p-VaIueh

Age (years) 727 (5.2) 72.2(6.6) ns. T6.0(63) T6.5(57) ns. T65(43) T87(59) ¥ <0.001
Gender 1.5. I.5. I.5. 0.020

Male 17 23 35 39 40 28

Female 83 77 65 61 60 72
Education (years) 11.1 (4.5) 8.0 (44)  #* 6.7 (3.8) 5.3 (3.0) * 59 (4.1) 4.5 (2.3) ® <0.001
Marital status I.5. n.s n.s 0.010

Married/cohabiting 47 58 62 76 73 55

Widowed 40 34 38 22 25 43

Other 13 8 0 2 2 2
MMSE 279 (1.1) 28.0(1.1) ns. 257(1.8) 258(1.9) ns. 202(3.7) 203(35  ns. {0 ﬂm
GDS 8.9 (4.7) 6.6 (5.0) ¥ 8.6 (4.8) 8.8 (4.0) ns. 8.4 (6.2) 8.1(53) ns.
Number of diseases 3.7 (1.7) 3.2(20) ns. 3.3 (1.6) 3.6 (1.7) ns. 44 (1.7) 44 (1.7) ns. {0 Oﬂ]

(range 0-11)
BADL 5.9 (0.3) 5.9(03) ns. 5.9 (0.3) 58(04) ns. 5.1 (1.4) 51(1.0) ns.  <0.001
TADL 7.9 (0.3) 7.9 (04) ns. 6.9 (1.4) 6.9 (1.5) ns. 3.3 (2.3) 34(1.8) ns.  <0.001

Data presented as percentages and mean (SD).
”Ch1 -square for frequencies or /-test for means, comparison of EG and CG within each group.

®Chi- -square for frequencies or (-test for means, comparison of groups (healthy, MCI, AD).

*p-value <0.05; **<0.01.
CG, control group: EG, experimental group; n.s., not significant.



TABLE 3. AsSESSMENT AT BASELINE AND AFTER THE INTERVENTION IN THE GROUP OF HEALTHY ELDERLY

EG CG Group X time interaction

Baseline  Follow-up p-Value" Baseline ~ Follow-up p-Value' F’ Effect size

Forward verbal span 439 (1) 5. 08 (]} <0.001 479(1) 482(09) 0814  7.68* 0.079
Backward verbal span  3.36 (1) 6(12) 0070  325(1 ]} 308(1.2) 0316 297 0.033
List of words 435(L3) 5.I5(15) 0001 471(16) 471(16) 1.00 6.66** 0.070
MAC-Q 24.77 (3. 6} ]9 21 (4.1) <0.001 24.04 (3. 3} 24, 45 (33) 0207 53.99%* 0.386
Confidence 8.77 (1.6) ]ﬂ {}9 (1. 6} <0.001 9.26 (1.6) 9(19) 0.063  14.52%* 0.146
GDS 9.49 (5) 09 (46) 0471 647(51) T. 94 (53) <0.001  5.37* 0.059
PSS 25.07 (5.9) 23 1959 0019 2212(63) 23.63(6)  0.050  7.18** 0.077
ADL 3. 93 (03) 591(03) 0323 5 86 (04) 5.86 (0. 4} 1.00 2.14 0.024
[ADL 8 (0) 8 (0) 1.00 84 (0.7) 7.82(0.7) 0322 055 0.006

Data presented as mean (5D),

“Falmd (-test between baseline and follow-up assessment.

RLpLEt[Ld measures ANOVA testing interaction of intervention (EG vs. CG) per time (baseline vs. follow-up) fDl‘LEtCh outcome; adjusted
for age and years of education. F test and p-value (*<0.05; **<0.01; ***<0.001); effect size 15 partial eta aquamd{qpm, ) for group X time.

Significant values are in bold,



TABLE 4. ASSESSMENT AT BASELINE AND AFTER THE INTERVENTION IN THE GroOUP OF MILD COGNITIVE [MPAIRMENT

EG CG Group X time interaction

Baseline  Follow-up p-Value" Baseline Follow-up p-Value" F° Effect size

Forward verbal span 452 (0.8) 4.68 (09 0211 4.69(0.8) 4.5(08) 0.095 3.96% 0.042
Backward verbal span 2.76 (0.9) 3.04 (0.9) 0051 2.75(0.8) 2.40(0.7) 0.004 12.31#*=* 0.120
GDS 10.41 (6.2) 9.78 (6) 0286 9.17(5) 1038 (5.1) 0.093 4.97* 0.052
MAC-Q 27.37 (3.7) 2343 (4.5) <0001 25.69 (3.1) 26.44 (3.8) 0.099  3JL.10*** 0.257
PSS 19.7 (7.7) 1841 (8.1) 0311 18.73 (7.5) 19.96 (8.8) 0.313 2.52 0.027
MMSE 25.85(1.9) 25.62(2.5) 0501 25.85(2.3 2543 (32 0.178 0.02 0.000
ADL 583 (04) 5.85(0.4) 0660 5.83(04) 575(04) 0.103 1.07 0.012
[IADL 743 (0.9) 7.43(0.9) 1.00 ?.S (0.8) 7.17 (1.3) 0.004 5.55% 0.058
Prose memory test 7.05 (3.8) 8.78 (3.9) 0.004 2(4.5) 6.56(4.2) 0.197 8.57** 0.088
Word pairing learning test  8.45 (3.6) 9.6 (4.7) 0.018 6 9(3.2) 641(29) 0478 6.02* 0.062
Supra-span of Corsi 484 (0.8) 5.11(0.8) 0040 5.04(0.7) 48(09) 0.035 9.18%* 0.094
Semantic word fluency test 1.87 (1.3) 2(1.5) 0323 2.19(1.3) 2.19(1.3) L.0OO 0.52 0.006
Phonemic word fluency test 29.23 (8.2) 30.85 (8.6) 0.083 4 39 (7.9) 23.85 (5.9) 0477 3.65 0.042
Attentive matrices 38.61 (10.1) 42.15(9.9) <0001 40.75 (9.6) 39.16 (10) 0.034  21.47*** 0.194

Data presented as mean (SD).

“Falrod t-test between baseline and follow-up assessment.

RLpLH[Ld measures ANOVA testing interaction of intervention (EG vs. CG) per time (baseline vs. follow-up) fDl‘LElCh outcome; adjusted
for age and years of education. F test and p-value (*<0.05; ##<0.01; ***<0.,001); effect size 1s partial eta squared {r;mma, ) for group x time.

Significant values are in bold.



TABLE 5. ASSESSMENT AT BASELINE AND AFTER THE INTERVENTION IN THE GROUP OF ALZHEIMER'S DISEASE

EG CG Group X time interaction

Baseline  Follow-up p-Value" Baseline Follow-up p-Value® F Effect size

Forward verbal span 39(1) 4.23(1) 0.004 436(09) 419(1L.1) 0232  7.69% 0.083
Backward verbal span 1.91 (0.9) 223 (1.1) 0.017 2.11(1.0) 1.89(L.0) 0.168  9.36** 0.099
GDS 978 (7) 996 (6.9) 0.745 8.65(5.8) 9.89 (6.1) 0.031 1.69 0.020
MMSE 2048 (4.2) 20545 0976 20.11 (4.2)20.14 (4 0922  0.02 0.000
ADL 539 (09) 543 (0.8) 0486 498 (1.2) 487 (1.2) 0.024  4.81* 0.054
[ADL 337.(19) 363(19) 0009 337(2) 313(2) 0.002 1653 0.163
Prose memory test 471 (3.8) 534 (3.6) 0220 3.49 (3. 4} 361 (3.2) 0.722 1.20 0.014
Word pairinglearning test 4.1 (24) 4.75(29) 0.044 4.25(2.7) 4{]3 (2. 8} 0.617 3.34 0.038
Supra-span of Corsi 3.99 (1.3) 4.03(1.1) 0.972 4{]] (1.2)  4(L3) 0.931 0.01 0.000
Semantic word fluency test 0.87 (1.2) 1.02 (1.1)  0.18]1 1(1.L1) 0.83(1) 0.044  4.75% 0.053
Attentive matrices 264 (8.6) 28.35 (10.1)  0.036 29.76 (9) 29.15 (8. 6} 0.175  12.62%%* 0.136
ADAS 206 (9.3) 17.3(9.2) <0.001 19.6 (9. 6} 19.59 (9.2) 0.959  10.66%* 0.111

Data presented as mean (SD).

“Fmrod t-test between baseline and follow-up assessment.

RL[xatod -measures ANOVA testing interaction of intervention (EG vs. CG) per time (baseline vs. follow-up) for Lﬂﬂ'h outcome; adjusted
for age and years of education. F test and p-value (*<0.05; **<0.01; ***<0.001); effect size 15 partial eta squared (1] upia” ) for group x time.

Significant values are in bold.
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Abstract

Background Dementia represents a key health issue for older adults, with negative consequences on psycho-social and
functional status. Treatments that counteract cognitive deficits in mild cognitive impairment (MCI) are needed to prevent
or delay it.

Aim To describe the experimental protocol of the STRENGTH Project. This study investigates a multimodal intervention
in older adults with MCI to improve cognitive, functional, biochemical and psycho-social aspects.

Methods The prospective randomised controlled trial will enrol 300 subjects with MCI (age > 60 years). Participants will be
randomly assigned to: (a) the experimental group, which will undergo sessions of adapted tango, music therapy, engagement
in social activities, cognitive intervention and psycho-education for 6 months or (b) the control group, which will receive
psycho-education and advice on healthy lifestyle for 6 months. All outcomes will be analysed before intervention (baseline),
immediately after termination (follow-up 1), after 6 months (follow-up 2) and after 2 years (follow-up 3).

Discussion We expect that the findings of this multidisciplinary study will be useful to optimize clinical and psycho-social
interventions for improving cognitive and functional status of subjects with MCI.

Conclusions This project could have a meaningful impact on National Health Systems by providing clues on multidisciplinary
management of older adults affected by cognitive decline to prevent dementia.

Keywords Mild cognitive impairment - Biomarkers - Comprehensive intervention - Adapted tango - Older adults
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Criteri - 300 MCI

Inclusione
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Table 2 Example syllabus of classes

Classes

First class

Second class

Third class

Fourth class

Welcome to participants. Subjects can
share their experience about cognitive
impairment or ask questions.

Welcome to participants. Questions of
participants.

Welcome to participants. Questions of
participants.

Revision of homework assigned the previ-
ous week.

Welcome to participants. Questions of
participants. Revision of homework
assigned the previous week.

75 min of psycho-education about healthy 90 min of dance. Explanation about the

lifestyle aimed to prevention of dementia

and other pathologies

75 min of psycho-education and health
advice about the cognitive enhance-
ment for prevention and management
of cognitive disorders. Assignment of
homework

75 min of cognitive stimulation aimed
to learning of mnemonic strategies.
Assignment of homework

75 min of music therapy. Assignment of
homework

aim of adapted tango

90 min of adapted tango, as indicated in
“Methodology™

90 min of adapted tango, as indicated in
“Methodology™

90 min of adapted tango, as indicated in
“Methodology™

@ Springer

Aging Clinical and Experimental Research
https://doi.org/10.1007/540520-020-01504-4
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Table 1 Clinical, functional, and neuropsychological assessment

Instruments

Cognitive assessment

Clinical Dementia Rating Scale—CDR [20]
Memory Complaint Questionnaire—MAC-Q [21]
Montreal cognitive assessment—MoCA [22

Mini mental state examination—MMSE [23]

Rey auditory verbal learning test—RAVLT [24]
Phonological verbal fluency—PVF [24]
Supra-span of Corsi [25]

Semantic verbal fluency—SVF [26]

Attentive matrices [26]

Trail making test A—-B—TMT A-B [27]
Psychological assessment

Depression Anxiety Stress Scale—DASS [28, 29]
Geriatric Depression Scale-15—GDS-15 [30]
Psychological Well-Being Scales—PWB [31, 32]
SF-36 (36 health survey) [33]

Functional assessment

Basic activities of daily living—ADL [34]
Instrumental activities of daily living—IADL [33]
Berg Balance Scale—BBS [36]

6-min walking test—6MWT [37]

Social network

Lubben Social Network Scale—LSNS [38]
Lifestyle characteristics and physical activity
Physical Activity Scale for the Elderly—PASE [39]

Lifestyle Questionnaire

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hughes CP, Berg L, Danziger WL et al (1982) A new clinical
scale for the staging of dementia. BrJ Psychiatry 140:566-572
Crook TH, Feher EP, Larrabee GJ (1992) Assessment of memory
complaint in age-associated memory impairment: the MAC-Q. Int
Psychogeriatr 4:165-176

Nasreddine Z8, Phillips NA, Bédirian V et al (2005) The Montreal
Cognitive Assessment, MoCA: a brief screening tool for mild
cognitive impairment. ] Am Geriatr Soc 53:695-699

Folstein MF, Folstein SE, McHugh PR (1975) “Mini-mental
state”: a practical method for grading the cognitive state of
patients for the clinician. J Psychiatr Res 12:189-198

Carlesimo GA, Caltagirone C, Gainotti G et al (1996) The men-
tal deterioration battery: normative data, diagnostic reliability
and qualitative analyses of cognitive impairment. Eur Neurol
36:378-384

Orsini A, Grossi D, Capitani E et al (1987) Verbal and spatial
immediate memory span: normative data from 1355 adults and
1112 children. Ital ] Neurol Sci 8:537-548

Spinnler H, Tognoni G (1987) Standardizzazione e taratura itali-
ana di test neuropsicologici. Ital ] Neurol Sci 6:35-38

Amodio P, Wenin H, Del Piccolo F et al (2002) Variability of trail
making test, symbol digit test and line trait test in normal people.
A normative study taking into account age-dependent decline and
sociobiological variables. Aging Clin Exp Res 14:117-131
Lovibond PF, Lovibond SH (1995) The structure of negative emo-
tional states: comparison of the Depression Anxiety Stress Scales
(DASS) with the Beck Depression and Anxiety Inventories. Behav
Res Ther 33:335-343

Bottesi G, Ghisi M, Altoe G et al (2015) The Italian version of
the Depression Anxiety Stress Scales-21: factor structure and psy-
chometric properties on community and clinical samples. Compr
Psychiatry 60:170-181

Sheikh JI. Yesavage JA (1986) Geriatric Depression Scale
(GDS): recent evidence and development of a shorter version.
Clinical Gerontology: a guide to assessment and intervention. The
Haworth Press Ltd, New York, pp 165-173

Ryff CD, Singer B (1996) Psychological well-being: meaning,
measurement, and implications for psychotherapy research. Psy-
chother Psychosom 65:14-23

32. Ruini C, Ottolini F, Rafanelli C et al (2003) La validazione itali-

ana delle Psychological Well-being Scales (PWB). Riv Psichiatr
38:117-130

. Apolone G, Mosconi P, Ware JE (1997) Questionario sullo stato

di salute SF-36. Guerini e Associati, Verona

34. Katz S, Ford AB, Moskowitz RW et al (1963) Studies of illness in

the aged. The index of ADL: a standardized measure of biological
and psychosocial function. JAMA 185:914-919

. Lawton MP, Brody EM (1969) Assessment of older people: self-

maintaining instrumental activities of daily living. Gerontologist
9:179-186

. Berg K, Wood-Dauphinee SL, Williams JL (1992) Measuring

balance in the elderly: validation of an instrument. Can J Public
Health 83:57-S11

. Guyatt GH. Sullivan MJ, Thompson PJ et al (1985) The 6-minute

walk: a new measure of exercise capacity in patients with chronic
heart failure. Can Med AssocJ 132:919-923

. Lubben J, Blozik E, Gillmann G et al (2006) Performance of an

abbreviated version of the Lubben Social Network Scale among
three European community-dwelling older adult populations. Ger-
ontologist 46:503-513

. Washburn RA, McAuley E, Katula J et al (1999) The Physical

Activity Scale for the Elderly (PASE): evidence for validity. J] Clin
Epidemiol 52:643-651



Caratteristiche del campione (N=101) — dati preliminari

EG (N=53) CG (N=48) Sign.

Eta (anni) 77.7 (6.6) 78.4 (6.2) n.s.
Sesso F (%) 73.2% 75.5%

Scolarita (anni) 9.3 (5.3) 8.9 (5.6) n.s
MMSE 27.1(1.9) 27.2 (1.7) n.s.
MOCA 22.3(2.8) 21.8(2.7) n.s.
Test delle 15 Parole di Rey (m. immediata) 33.4 (9.4) 32.7 (8.4) n.s.
Test delle 15 Parole di Rey (m. differita) 5.9 (4.3) 5.6 (3.4) n.s.
Test delle Matrici Attentive 49.1 (7.0) 48.9 (7.7) n.s.
MAC-Q 26.2 (2.8) 25.9 (3.8) n.s.
GDS - 30 3.6 (2.5) 3.7 (2.8) n.s.
DASS (depressione) 5.2 (5.4) 49 (5.5) n.s.
DASS (ansia) 4.5 (4.2) 3.9(2.7) n.s.
BADL 5.8 (0.5) 5.7 (0.5) n.s.
IADL 7.4(1.2) 7.3(1.3) n.s.
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